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@) Encoated optical recording medium. 

@ An opUcally tracked recording article is described 40 
which can be encoded with machine readable information. 
The article comprises a substrate, a radiation sensitive en- 
codable layer and a layer bearing a machine readable track- 
ing pattern. Information may be recorded on the radiation 
sensitive layer with excellent alignement or registry with the 
tracking pattern. 
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1 . Field of the Invention 

■ ■ ' - . . , , ^ . - 

.- ^The. present invention relates to optical 

recording media ; and systeins designed for the storage 
and retrieval of infprmatipn thereon. Particularly 
described ..are disk syslb.^ms with an optical, tracking 
capability and a radiation sensitive encodable layer 
coiitiguou? t:p. a layer .bearing .a , tracking pattern. 
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. Various types of . optical disk systems have 
be^en described for the storage and. retrieval of information. 
Two common problems which* have been evident in the develop- 
ment of such media relate to protecting the radiation 
sensitive surface from physical damage and further providing 
-tracking means on the optical storage medium. Tracking 
. means .or patterns. position reading heads and provide 
means for. the rapid location of and access .to specific 
areas of. infprmatipn recorded on said medium. 

It is. necessary to protect the radiation sensitive 
of record blanks .or. recorded media from a variety 
of sources of potential damaging effect, The record 
blank is subject to damage or ^degradation, prior tp 
.being recorded upon, from mechanical scratches, aerial 
oxidation, and chemical attack, for .example. Additionally, 
the recorded , medium is subject to similar types of damage, 
with the additional complication of accumulated dust 
or other pa?rticulate matter resulting in errors when 
reading information, stored on the medium. 

A variety, of materials, configurations and. 
methods have been disclosed, for the construction- and 
protection of optical recording media. U.S. Patent 
No, 4,037,251 discloses a protective coating for a pre- 
recorded optical disk where information is optically 
35 read out via radiation transmission. The protective 
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coating is immediately adjacent the recorded surface 
and the material of said layer is a residue left by 
a liquid composition following evaporation of a solvent, 
e.g., cellulose nitrate. 

U.S. Patent No. 4,308,545, describes ' a protected 
optical' disk of the DRAW media type whefein the recording 
layers are present on a transparent substrate and a 
protective opaque metal cover is affixed to a ' central . 
aperture and the edges of the ' disk. * A closed space 
is' maintained- between these two contacts, ' i;. e • , an air 
gap is maintained between- 'the'- recording layers and said 
metal cover. Recording and readout of information is 
accomplished through the transparent substrate on which 
the recording layer is ' pre'sent . Such a construction 
cannot be utilized with an optical disk which has radiation 
sensitive layers on both' major surfaces of a substrate 
and which is also intended to be used for storage and 
retrieval of information" from' both' surf aces . 

U.S. Patent No. 4,331,966 discloses an information 
storage medium of the optical disk type which overcomes 
thermal and structural problems of previous protective 
systems. The materials of 'choice are glass plates which 
are adhesively bonded to encapsulate the optical recording 
medium. The substrate upon which the radiation sensitive 
layers are deposited is recessed to provide an air gap 
between these layers and the' glass cover plate. While 
such a configuration provides for an improved protected 
disk, the substrate described requires precise machining ' 
and the incorporated glass member is subject to shock 
induced breakage. 

a.S. Patent No. 4,074,282 describes a protective 
configuration for an optical recording medivim wherein 
a disk shaped isaember,' bearing a radiation sensitive 
surface, is maintained in spaced relationship to a second 
transparent disk shaped member by a pair of coaxial 

sealing rings of differing dieuneters. A potential disad- 
vantage of such a configuration is its semi-rigid character 



and the' liklihood of transmission of vibrati^S^oi^£uia- 
tions to tbe sensitive recording layer. ' 

U.S. Patent No. 4,038,524 discloses a means 
whereby an optical recording medium carrying information 
in the form of a relief impre;ssion and read by transmission, 
has a transparent protective layer. The transparent 
prot^ectivp layer discloses smooth faces and is intended 
to adhere to the peaks of there lief impression without 
filling the troughs of said relief, impression. The ^ 
protective means desckbed fs oiuy 'suitable for pre-recorded 
media and in particular a stamped replica generated' 
from a master. ' 

Commonly assigned U.S. Patent application 
^I'^' ^r ^^^^^ feh;i4, 1983 discl^^ an improved 
protective cover assembly for a disk' shaped optical 
recording medium having two substantially identical 
halves.^ Each half has an inner surface adapted to provide 
upon assembly with the mediuni, an air gap adjacent an 
optiical recordable coating on the medium. 

A further need in disk systems discussed earlier 
"i*^®^.:*:^ tracHing of the optical recording," medium. 
The prior art describing methods of protecting such 
media does not deal with the need' to provide tracking ' 
means . 

During playback of an optical disk/ miscentering, 
bearing looseness; dimensional instability of the substrate, 
which is. manifested as disk distortion, can each contribute 
to a situation where the recorded information track 
can move across the read head lens.^ ' 

One approach to^ sensing tracking errors uses 
three spots, two of which straddle the information spot 
so that an increase in signal returned from either spot 
indicates movement of the information spot track 1 

Another method uses a single spot which is 
"dithered" back and 'forth across the information track 
at a speed much higher than any anticipated tracking 
error. The phase of the resulting amplitude modulation 
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of the detected signal is indicative of the tracking 
error. The movements "of the information track are then 
typically followed by servocontrols. 

U.S. Patent No. 4,334, 007 describes a" means' * 
for providing continuous recording tracks in the form 
of grooves on the substrate of an optical recording 
disk. The continuous track is optically trackabl'e by 
optical servocontrol means. A photochemical' technique' 
provides ' the tracks" wherein, in one embodiment, 1) a 
photoresist is coated over an auxiliary layer, 2)' said 
photoresist is subsequently exposed by a mask, 3) then ' 
the photoresist is preferentially removed by chemical' 
etching and 4) said auxiliary layer is fiirtifier removed 
by etching, with the residual photoresist being removed 
via solvent . 

Radial and vertical servocontrol means cure 
used to ensure that the reading head spot remains centered 
on the thus generated track even with variations in 
eccentricity of the optical disk arid imperfections in 
substrate flatness. 

It is often desirable to provide format means 
for an optical recording medium of the disk configuration. 
Formatting in a general sense refers to providing informa- 
tion means for identifying program content of an optical 
disk, sector location, address location to' enable location 
of a specific file, and the like. 

It is known to provide such information on 
the radiation - sensitive surface of an optical disk by 
the same techniques used to record other information. 
Alternatively the substrate itself may contain such 
format information in the form of preformed optically 
detectable features. 

U.S. Patent No. 4,329,575 describes a video 
disk having a label for identifying program material 
stored on the surface of the disk. The label is formed 
in machine readable format comprising grooves in the 
surface of the record. In one embodiment whorls of 
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a spiral- groove are spaced alternately with^^grooved 
arefas. ^This provides a chatige in specular reflection, 
corresponding to each area, which can be optically detected. 

SUMMARY OF THE INVENTION 

present invention a" protected optical 
recording medium is provided with tracking and fbrmating 
information incorporated as ah- integral part of a protective 
cover element for the optical ' recording medium. 

The present inventidri provides' a system herein 
an optical recording medivwi of ■ the write once type, 
designed to be read by re"flectioii or transmission is 
provided with a protective cover assembly having tracking 
and formatting information thereon. Systems having' 
information on both major^^urf aces would most likely 
be readable -by releition/ unless the information is 
by design out of register on opposed surfaces so as 
to be readable by transmission; — • 

The present invention also describes a system 
wherein an eras^le dpticaiXifecordihg^inedium of the 
magneto-optic type or the like, designed to be read 
via- reflebtion or traiisialssion, is provided with a protec- 
tive cover assembly having tracking and formatting informa- 
tion thbrebn. 

The present invention also describes a means 
for including tracking and fofmattiAg Ihfbrmatlon on 
at- least one major surface of a protfect'ive cover assembly. 

The present invention comprises an optical 
recording medium having a protective cover assembly 
wherein formatting and tracking iriformation is provided 
as an- integral part of said cover assembly. Optical 
tracking and format means are provided on the. inwardly 
facing major surface of the protective cover assembly 
enabling the use of an ungrooved substrate for the- radiation 
sensitive layer (s). The invention has utility with 
optical recording media designed for either reflective 



sflVsive readout: cuid further . cern be- used with 



or transr 

'vi permanent as well as erasable optical .recorc^ing media.. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 - A cross sectional representation 
5 of an optical recording .medium of the prior art having 
a grooved substrate and a protective covering. 

Figure 2 - A cross, sectional, representation 
of an optical , recording medium of .the prior art,, of 
the embossed type, having .a protective coyer, layer. 
10 Figure 3 - A cross , sectional representation 

of. an optical, recording medium of the present; invention 
having a protective, cover .layer incorporating tiracJcing 
information. . , 

Figure. 4. - A perspective view of a .protective 
15 cover element of the present invention, adapt:ed for use 
with an optical recording medium and having tracking . 
and formatting information incorporated thereon. . . 

. , V . . DETAILED DESCRIPTION OF THE DRAWINGS 

Figurfs 1 shows an optical DftAW media 10 oj . 

20 the prior, art having .a .central core or substrate lj| . 
having both surfaces embossed for tracking .purposes. . 
The grooves- 12 are generally, in t:he form of a spiral 
or concentric track formed, by conventional means . such 
as stamping- Radiation sensitive layers lA and 1 8 are 

25 present over the grooved surf aces . Formatting information 
may also, be generated on. the radiation sensitive lay.ers 
14 and 1^. Protective layers 20^ and 22. are secured 
on the media to protect the radiation sensitive layers 
14 and 18- 

30 Figure 2 illustrates another optical disk 

. 2£ of. the. prior art. A sheet . like layer 2Q generally 
formed of. a rigid or flexible transparent mat.erial . having 
.tracks 32,, usually formed by a master stamping disk,. . 



said tracks comprising a -succession of ; dif f iWtive elements 
formed by peaks and troughs. .The disk 24 further incorpor- 
ates a. transparent .protective cover 30 of , for example, 
polyethyleneterephthalate which is secured, to the peaks 
' of the diffractive elements- by a thin layer of adhesive 26. 

Figure 3 illustrates one embodiment of a protected 
optical recording, medium 40 o5 the present invention. 
-A substrate 36. comprising a sheet of transparent : material 
carries radiation sensitive layer(s), 34 and 38, one • 
of, which is on at least one :maj or surf ace thereof./ 
The substrate 36 bearing the.. radiation sensitive layer (s) 
34 and 38 further secured to the protective cover layers 
32 and 42, thereby obtaining improved dimensional stability. 
The metal substrates of the prior, art needed for dimen- 
sional stability therefore may be replaced with more 
economical and more easily prepared plastic substrates. 
Neither the substrate 36 nor the. radiation sensitive 
layer (s) 34 and .38 thereon, as one element of the instant 
invention, are>pre-grooved for tracking, or formated. 
Rather smooth untreated . sheet (s) of transparent polymeric 
material:.32 and- 42 . are used for the tracking or: formatting. 
The difficulties of providing a pre^ grooved.. substrate, 
particularly one having grooves on both major surfaces 
as shown in Figure 1, which is free of defects introduced 
by. known grooving 'processes are significant. This is 
important because such defects often become evident 
only after the deposition of the radiation sensitive 
layer (s) and . subsequent recording and reading of information 
thereon. The substrate 36 must be transparent onhly 
if the information is - to , be imaged through the substrate 
or if the recording medium 40 is to be read by transmitted 
radiation. . . . 

The radiation sensitive layer (s): 34. and 38 
may comprise a variety of materials and, although illus- 
trated as single layers, may comprise a multiplicity 
of layers. . . 

Figure 4 shows a. protective cover element 
60 of the present invention with optional format information 
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52 and sV-xtiolded into said .element. - Said format information 
may be represented by a' succession of features jT- molded 
or otherwise formed into and 'located along either, the 
grooves 58 or the adjacent raised lands 56 r which are • * 
optically detectable. If such optically detectable* features, 
intended to provide format -information, are molded into 
the lands. 5^ a more efficient use is made of the radiation 
sensitive layer (s) 34 for storage of. other desired .informa- 
tion. The format information as represented by said 
features is typically utilized to* provide- data as*ito 
sector location , address location , program ' content and 
the like. • ' • » . - . • : ^ r • . . 

. ■ . Information generated on or in . the radiation 
sensitive layer (s) will be written in those areas 'of 
said, layers adjacent the- grooves j44 and, as it is desirable 
to maintain high carrier to noise ratios -(C/N) , the* - 
raised lands 46. will preferably be- affixed to the radiation 
sensitive surface of the optical recording element thereby 
minimizing losses due to defocusing of the ' incident* 
read and/or write laser beam. Typical means for affixing 
said 'cover element to* said optical recording; element 
wiir include application of a thin layer of t pressure 
or heat sensitive, adhesivei to- the surface of the radiation 
sensitive layer and then bonding said.- elements to. form 
the protected, tracked and performatted, optical recording 
medium of the present invention. - • . . 

DESCRIPTION OF THE INVENTION 

-i. The present invention relates to ah' encodable, 
optically trackable article comprising" a substrate, 
a radiation sensitive encodable layer on at least- one 
surface of the substrate and over the encodable layer 
a protective layer having -an optically trackable pattern 
therein. The optically trackable pattern is preferably 
on the surface of the protective layer facing the radiation 
sensitive encodable layer (so that a single beam can 
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be used) but ™ay also be .within the proteSe ^a^e^r^^ ^' 
It xs not preferred to. have, the optically trackable 
pattern on the outer surface as that would expose it 
to potentially damaging effects. 

A preferred construction according. to the 
present invention comprises a substrate having both 
surfaces carrying radiation" sensitive encodable layers 
and protective layers over both encodable layers. The 
protective layers .contain. optically trackable patterns 
whxch are preferably, on the surface of the layers facing 
the radiation sensitive. encodable layers. 

: ■ ■■- The substrate: may be of substantially any 
solid material or composition. The substrate may be 
thin and flexible for .web handling .or rigid and thick 
for mechanical strength. Dimensional stability (i e 
inplasticity.) is not even essential since tracking informa- 
tion can be on the covering layers or materials. Typical 
materials would be polymeric layers, ceramics, glass, 
metal, and the like.. Polymeric materials are the most 
preferred materials for the., substrate because of their 
ease of; manufacture, low cost, ^ durability, and, range 
of properties, it is preferred that dimensionally stable 
substrates be. -selected so that dramatl.c expansions and 
contractions of the layer do not occur. Amongst the 
types of polymers that could, be used . are vinyl resins ■ 
(polyvinyl chloride, polyvinyl acetate., polyvinylldene 
chloride, etc.), vinyl acetates (polyvinyl butyral, 
polyvinyl formal), polyamides , polyi„.ides , polycarbonates, 
polyacrylic resins (polymethylmethacrylate, pply-n- 
butylacrylate, copolymers of acrylate functional materials 
including methylacrylate, methylmethacrylate, n-butyl 
acrylate, acrylic anhydride, acrylic acid, methacrylic 
acid; etc.), polyesters (polyethylene terephthalate,. 
etc.), polyolefins (polyethylene, polypropylene, etc.), 
polyepoxide polymers, polysiloxanes, polysilanes, etc 
The preferred polymers would include polyesters, polycar- 
bonates and polyacrylic resins. 
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The- -substrates may* be transparent, translucent 
or opaque depending on the needs of the system. There \ 
is no need for the substrate 'surf ace to be modified • 
or marked except as might be desirable or necessary 
for it to be adhered to the radiation sensitive layer 
or other layers applied or adhered thereto. For example, 
the substrate may be ? treated with corona discharge,. - 
plasma etching, chemical etching, nucleating layers, . 
and/or primer layers : to enhance bonding to the radiation 
sensitive layer if needed. These: surf ace modifications , 
or treatments preferably ;wi 11 not create topography , 
or markings; that would be- read .or/ optically tracked 
by the tracking means used .oh the :patterns. in the protective 
layer. "A relatively smooth surface oh the . substrate 
is preferred. The substrate is considered smooth if 
the optical tracking and information retrieving means 
do not read the surf ace topography, as noise. 

The radiation, sensitive, encodable layers may 
comprise any composition or material in which information 
is recordable in the form of discrete features or .modifica- 
tions preferably generated by a focused^ -.modulated laser 
beam oh said layer. These generated features should : 
be either magnetically, capacitatively,:^ or electrically 
optically readable. The layer should be absorptive of 
the types of- radiation used- in laser recording systems,, 
specifically ultraviolet radiation (approximately 200-410 
nra), visible radiation (approximately- 400-800 nm) and 
infrared -radiation (approximately 780-1300 nm). A wide 
variety of radiation sensitive layers and constructions 
are known xn the art that could 'be useful in the practice ' , 
of the present invention. Generally such systems as 
ablative or deformable layers (metal-, metal compounds - 
such as metal oxide, metal sulfides, metal chalcogenides, 
metal alloys,* metal silicides, etc. or dye ablation, * 
for - example ) , vesicular layers, dye-forming layers, 
dye-bleach layers, phase transition layers, color shift 
layers, magneto-optic layers, and other systems which- 
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are known t> be , readable in disk type inSatiSn^'sfs^e^s'' ^ 
may be. used. Amongsf the prefered type radiation sensitive 
layers would be silver halide layers, vesicular systems 
(e-g., .as described in U.S. Patents- 4,211,838 and 
:• 4>2.78.> 756) , dye ablation systems, with, either monomeric 
or polymeric dyes (e.g., as-described in U.S. Patent 
4,364,985), dye-bleaeh and dye-forming. layers (as described 
- xnu..s. Patent 3„ 740, 761,),: metal ablation systems (as 
described, for example, in U.S. Patent No. ;4, 216, 501) 
and magnetically active photosensitive layers (as described, 
.for example, in U.S.- Patent 3,944,387). -The radiation 
sensitive layer may be' :a> single layer or may comprise 
two. or: three: layers as is needed in the particular imaging 
system- selected. For. example, many of. the dye ablation 
imaging systems use a reflective layer to. carry the 
idye:. In that manner, any radiation hot absorbed in the 

first pass through the dye containing layer is reflected 
■to pass through that layer again, .offering a second 
•chance at absorption and. increased efficiency and sensitiv- 
ity. , Optical spacer -layers are also used in many radiation 
imageable systems to aid in. maximizing absorption. This 
could readily lead to three layers in the radiation 
sensitive 'layer' of the present: invention.. . 

Alternative radiation sensitive layer (s) con5.rise 
amorphous magnetic materials, in particular compositions 
having perpendicular anisotropy.. In such compositions 
light interacting with a thin film of the 'material is ' 
affected by the presence of a magnetic domain. Such 
materials have been called magneto-optic media, thermomag- 
netic media, photo-magnetic media, etc. Such media. modify 
the .character of an .incident polarized light beam via 
.the «err or Paraday effect with such modification being 
detectable by known sensors, such media have the advantage 
of being erasable in either a microscopic or macroscopic 
sense thus providing for reusable optical storage devices. 

The protective cover layers comprise a transparent 
polymeric material in sheet-like form having at least 
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tracking iWRrmation present on one major ' surf ace. Various 
polymeric materials may be. used with a preferred material 
being a -rigid, dimensionally ^stable, low. birefringence 
material such as polymethylmethacrylate. Such a material 
is further suitable for molding or casting in* the manufac- 
ture of said cover elements. Other materials such as 
polyacrylic resins, . in -general, polyesters, polycarbonates, 
vinyl resins, polyvinyl acetates, polyepoxides, polysilox- 
anes, etc., may be used as the protective layer. The 
thickness of said cover elements may range from, about 
0.2mra to about 5.0mm with a preferred range being about 
0,5mm to 4. :0mm . and a ^more preferred range ib'eing from ' 
about 1.0 to 2.0mm- The, optical -tracking grooves, may. 
be of varying form in terms -of ; geometry,. The square 
wave pattern illustrated, is preferred but is* not intended 
to be limiting. Other known .geometries include a. V-shaped 
groove wherein the included -arigle may encompass a consider- 
able range, .while the pitch .(the number -of grooves/unit 
width) may also be varied.. Tracking grooves may be. formed 
by a variety of . known procedures including molding,, 
casting/ ..engraving, chemical, etching,, stamping, .and- the 
like.. A preferred method in .the practice of the present 
invention is injection molding. 

The protective layer may be secured in close, 
even physical contact with.. the* .radiation. absorbing layer 
by an adhesive (preferably a transparent adhesive), 
fusion of the .layers (without damage to the radiation 
sensitive material in. the imaging area)-,' physical securing 
of the edges of the disk), and . other well known means. 
The adhesive ; need .not be transparent, for example, if 
it can be restricted to the raised portions of the trackable 
patterns so that it will not interfere .with the regions 
of \ the radiation-.'Sensitive layer- to be imaged. 
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CLAIMS. 



^ - . • An. optical recording medium comprising 

,. .a). . an optically flat substrate, having on 
: : at le^st one surface thereof 

' ; a radiation sensitive encodable layer^ 

and contiguous with said layer 
c) a transparent polymeric protective layer 
' ' wherein . the /-improvement comprises, the 
presence of optical tracking patterns 
within . ':S aid ;.prptecti ye layer or on the 
surface .of: .said protective layer which 
is contiguous, with .the radiation sensitive 
encodable layer. . 

' ' 2- The: medium of . claim 1 wherein said substrate 
comprises a polymeric; material and. said protective layer 
also contains formatting information . 

- ^ -3. The medium'of -claim. 1, or 2 \dierein said polymsric 
material is transparent*; i . , 

•f ' \ . . 

' A. The medium of any preceding claim wherein said optical 
tracking patterns comprise surface features on said 
protective layer in the form of spiral or concentric 
circle grooves. 

• - 5. The. medium of i any preceding claim wherein said trans- 
parent protective. layer is adhered to said radiation sensitive 
layer by an adhesive. 



'^^^ medium of claim 5 wherein said adhesive 
is transparent. 
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7. Thz medium of any preceding .claim vAierein . said radiation 
sensitive layer comprises an imageable layer selected 
from the group consisting' of silver halide layers, vesi- 
cular' layers, dye-bleach layers, dye-formation layers, 
dye ablation layers, metal ablaition or deformation layers, 
metal oxide* or deformation ablation layers, phase transition 
layers, and photiomagnetic layers V 



ing 



8/ * An encoded optical recording' medium compris- 

' • '.*• - "i. ■•. • . 

a) an optically -flat .substrate having on 
at leastt one vsurf ace ..thereon 

b) a radiation sensitive encodable layer,., 
and contiguous with said layer 

c) a transparent polymeric protective layer 
- ' wherein the improvement comprises the 

' ' presence of optical tracking patterns 

within said protective layier or on the 
surface of said, protectiye layer which 
is contiguous iwith the radiation sensitive 
encodable layer and wherein the encoding 
is in the form of machine readable raodifica- 
* tions invthe properties or concentration 

of material in the radiation sensitive 
layer in register with the .optical ..tracking 
patterns. . • ^ 

■ 9. The encoded medium of claim 8 wherein 
said substrate comprises a transparent polymeric material. 

' ' • ' , ■ 

10. The itedium of claim 8 or 9 wherein said optical 
tracking patterns comprise surface features on said 
protective layer in the form of concentric circular 
or spiral grooves. 
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11. The medium of claim 10 wherein said trans- 
parent protective layer is adhered to said radiation 
sensitive layer by an adhesive. 

12. The medium of claim 11 wherein said radiation 
5 sensitive layer comprises an imageable layer selected 

from the group consisting of silver halide layers, vesi- 
cular layers, dye-bleacli layers, dye-fprmat ion layers, 
dye ablation layers /'metal ablation or deformation layers, 
metal oxide or deformation ablation layers, phase transition 
10 layers, and photomagne tic layers. 
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